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Abstract of KR 20030031 061 (A) 

PURPOSE: A light emission device with a high efficient color conversion layer and a method for 
fabricating the same are provided to realize high optical conversion efficiency by utilizing the entire 
surface of the resin as the optical conversion layer through improving the phosphor settling. 
CONSTITUTION: A light emission device has a metallic terminal unit(7) with a plurality of terminals for 
the electrical connection, one or more light emission diode chips(5), a bond wire(4) electrically 
connecting the metallic terminal unit(7) to the light emission diode chip(5), and a light transmission 
resin unit(10) sealing the light emission diode chip(5). With the light transmission resin unit(10), the 
solid phase inorganic material-based phosphor(9) is mixed with the liquid phase organic material- 
based phosphor, and diffused. The particle diameter of the inorganic material phosphor(9) is in the 
range of 3-50um. 
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51 9^r 4^ X\% ^ 4^4 ^] 7 ] oj 44s. ^iflfe rL2||Hol4. 

51 104 *47Hr 4^ 4^1 #3* 47H 44* 44^ HEfl^^4. 

51 114 4 ft^ ft* £4 ^2 lg-ig^l ft <*lAHg 4^4:^ *s.iolcf. 

£ 12^ 4 ft* ^4 ^3: 4^5] ft^H^, 4j44#°l ^ ^4^1 ^ ^§4 

4^4^ *451°14. 

£ 13a ^ 13b^r £^4 4°fl 443^ 4 ft^ ft* 4# 4 AH #4 6)1^4. 

51 14a ^ 14b^ 4^ 4*44 * §5] LED ^ -g-g-5|fe 4 ft*^ ft* 31 4^ * 4^1 444 

5115a £ £ 15bfe 4^ 4^1 44^1 US 4 4^ ft* 31 4^ 4 ^^Hl^ 444 4 

44 <>14144. 
W$ 4-?/ 

4 ft^4 JUL-i: -444 44: £tt ft* i4 g n 4^«11 44 ^^.^i, £.4 4*114?lfe ft* 4°lJ5-5i 
34 444^ ft* dfc*H $H4, -B-7l# «§**114 44# ^**il# £44514 4^ ft* £4^1 *J?45i» 
7fl44^ 4*1 ^W^i ^-aj-a^ 7 fl444 443 a-fl-fr 7ll#3H Mlir4 ^fl*^ £ 44 A 34 44 
ft* Jl44 ?fe ft* ±x\ g n ^lsft^i 44 3H4. 

ft* 4°1^-H.(LED)^ 4ell34 Ji^JE *€, 4^4 44*114(4314, sasci, r]*H $ PDA)°ll 443 

^ 3^1-3H(LCD)5l 4 *4(back light), 4*44 *4, 3^ £ ^^l^ *4, H44s45l 4 

€AS n 44 1347} 4^ 4314 ^ig-oisa 43 7 1# 71)4*1 7}^s\jl ?14. 

33 ^ol^ 44^- ^TE^|(GaN 4)# °1^-*H ft*°l 7>^-$V ft*4ol^.H7> 7Hft5l^ 

4. ft*4°l^-H ^(chip)i^l *#S ^*S} *^r*H SE^r **^^| ft**l 7>^wV ^ 

* l-^^l ^-711-^ ^*#ft n° r 7l#7]l ^*#^4- ^^£71- ^ Slfe 

ft*4°l^-S(white LED)7> 7llft5]<^ ^401^.^ *^AS. ft^ -g-g-t ^ ^Tfl 384- ft*4°l 
AHfe £4 < a(mobile) 7l7H>l cl^-ielH^ 4*€^S- 4-§-5|S $.14. 

511 4 ^efl 7l#5] ^1 «1* ^. ^ llr 44^1^ £^o]4. 

51 15] ^1 -t-^^§ ft* i4^ ^1^4^ ?!14 e)5L H^<a(lead framed ^ Hfl^l^(6, 7) 

4, 4°1 ^^(5)^)1 ^l^H ^4 ^1*1^^(7) ft*4 6 l 5L5L ^(8)4, «H°1^(7)4 ft*4°l5L5L 

^(8)^: ^7l^A5L 4°1<H ^^(4)4, -8-71 ft*4°]5L51 ^(8)o.^fB] **5]ir «lA>§><^ ^o, 

5L *#Ai7i5i^ ^4 nq n?]*\a)3. °i^44. 

tiBAiJ sfl7l^l(l)ir 51 44 £4 j}. 44011 ^*4olje.^ ^(8)4 71^451^ 4 ^*^-(reces 

s )s 44^ ( ^*^ll(9)4 ^4 ^44 o)i^A] ^4(io)s ^nM4 ^1^4 ^*KiO)fe ^4^ 6 1 #51 

, ^fl*^, ^ft^°l -f^43L ^^t4 < ?l o; ll4^ fll^ A S4* *^l°llAi^ Aj-^i 2144 ?J^^4 *14. 

aj-71 flBAjj 3()-7i4(i)^ zl s4(3)«l]Ai *4Al^oi ^ji *i-^-§-oi 444 44. j= 10] 4^ z-q 7 \^$\ 
^} ft* iAH14^- €4#?il 4^-# *5i^s. ft*4°15L5i ^(8)* a>-§-4ji, ft*4o]^^ ^ 

(8)AS4^ **^^ ^^]*# a>^h ^847] ^ q^ ^<LS.q, ^l(io) # ifl^ ^4=1^ ^l*# 

ft5L^ ^7)m] ^ *#^(YAG:Ce)4 4*^2 Sl4- 6 l5l* *efl 7]^S] 44 ^44 *#*^ ^3^4 51 5«fl 

444 44 40] i§4 44 cgcdo) ^4 4a(a)4 %4 4* ^^^1 s|3(b)^ ¥ ^fl-s] ^35i oi^^ & 
84. 14, 7l#^ ft* i7}r ^^j 7fl44 5^fi4 711 4 °1 ^4 ^4 ft*4°ll 44, ^ qa\ ^4°1 ^°1 
44^its 4^14 tfil 444 «!^ ^^sl^l ^1« ^ 4Si4. 

314, *efl 7l#5l ft* i4^1 Si^Al^, Jf7ll- ^*^(9)7l- 44^AS -g-^4^(^S S 0 !, 51 151 a) ft* 4 
*°1 ^144 #^i 4 <$qq 4^1 jisxi 44011 444 440] a§4 7 ] >j»f^o] 0144. 0^4 ^4^4 ^51 
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y\ 4^ 4*1 tH*| Jf7l# ^4*11(9)7} #^4 4 443*1 ^ 4^4cr «]^H 
44344. 

rzel jl 4*1 vfldfl Jf-7l# t§#*fl oix>§(9)oi ^sl-^^A-i ^]7 0 ^H t#43 44^S 7>44>ll ^(SL 

13 SW 5]sH 4*1 ^ ^#4 £43 344 <a344. 

HL4, ^4 343 44 ^43 7J^ ; ^ Al^ §^4 7 ]4 7 >^^; S4<>]143 44 -4 7} ^ ^ ^ £ 

# =2:44^ 4£S 7>g« 7^^0,1 £ 4*1 ifl^i £44 ^^1(9)7> ^7 fl >^ ^sJOJi^ o) 5 -)4 

^33 ^17] £ ^4°1 a1t>o]| 44^ £44^ 44(4444, 4 C. I. E. 3^ 4«43 x, y 4S 43 3^3 <fl 

3 44, afe W44, 4 C. I. E. 4^ 4343 x, y 45- &3 ^3 33 44i4^ 44)3 * 443 

SL*1, #3 7]#3 ^ 34 4440) o.^. ^4 4^4 Wo] 4^4^44 Hfl 4*) Lfl ^A^S-o) 

43 4443 ^3 441 7>3^fe 3413 3 4434^1, n 14, 3i33 433 * 343 Aj4o] 44^ £ 

443 3fe 43*^1 01^4. 334 4343 44 ^-*13 4444 «3 4$ 44 -o] 440) 44. 

4 4^4 33 £3^14 344314 4fe ^ASA], 44 43 44 4 A 34 3443 iL4 413 344 "34 

4 Slfe ^3* 3443 34 334. 

a*, £ 434 3433 43 3333 44 7ii ^sh 3433 4433 4^ m44 4*1 4J- 4*1 # 

3<33 43 ^-g-si- gfe ^3 7>^ft 44 £4« 3^43 34 3414. 

3^4, 4 434 3^43 ^ ^ 7flAi*H ^1 Sr-g-^ ^ SlTll ^ofl 4 

4 Jl## Sf^ ^ ^ Afl^§>7] ^Jo]4. 

4<>>7H, ^ 31^014 ^j-Ai^ a>^- a]21 ^ ^ m 7i\m^, tfl^, 

Aj-^^ ^g>7l a *V -g^ofl 4= ^ i,7>fe, ^7l^ 4^7fl5l £4» it 

£4Jf; §>4 ^; ^7] £4^-4 ^4°1^ ^-fr ^d^AS 

^-h 4°!^; ^ ^-7] ij^oUs ^^-sm ^¥4^ WH, ^7i %f-4^ 3.^5] J?- 

7l#7^1 ^^]4 fr7l#7Jl ^^|7|-^^-£)^ rL ^^-^] <M oji. ^oj^.s^o_ S ^4 

^7lA^, Aj-7] ^ 7 1^1 ^^51 <Q7$°- 3~50um ^^ 0 J<^1 4t^l«m. 

^71 ^-7]#7ll ^^Ife rL °J5L f^a*l7> 3 ^fl4 18um ^4^31, ^ ^o,^ ^4. 

4 V 7l ^711-711 TiAjAlZ^o,! Zl S.v^S\ .^7^ ^ Bl# ^ ^ $14 

^-71 ^-71-i-Til ^^-^^b 530~650nm ^^^] 4^ ^ ^-g. ^oj 6 | 4^344 

^ #^^1 4«- * ^ i4 ^is #7H ^ft 4^7fl^ £41- ^fe s)^ s^-g^l 

44 oi^vo] ^^401^ ^ ^4(mount)4fe 4t11; 47l ^4 4444 47l 444°1^ 4^ 4^1 
1-4^ 47l^A^ ^4^Rr 4t]]; °J4^ 47]#^1 ^^-^114 °->!43 4711-711 ^4^11- ^% v 4^ 4t]]; 47l 

4^1 i^#4 $44^r 4t)1; 47l €-f-4 4^11- 444^ 47l 444°!^ ^4 444^ 4t)1; ^ 4 
7l 4^1* 33H?l*r 47)11- £444. 

ifM5^t 44^1 ^14, 44 i7> ~-p"4 4 ^4<^ 444°R^ ^4 44471 ^4 4*1 5^!-^: s 
5)447)1 °)14^1 4*1* 50%44 °14i44^ °)1^1 4*1; 47l °H4^1 4*1^) °H4^1 44°I1 0.5~2.0#^ 
444#; ^ 47) i4^1 4*1^1 °H4^1 44i qi«ll o.oooi~o.i#s] 7^4 ±44^ =^4 ^^0)4. 

4 4^^i a 4^ 4 44i 514 44 ^4^, 47l*! ^44 414 447fl5i 4a># i44^ ^4 4*1-4, 44 
0)4-0] 4440) ie 4, 47I ^4 4*1-44 47l 444°1^ ^4 47HAS ^44^ 4^ 4°H 4 47l 4 
44°liL- ^4 444^r 444^ 4*14* i44^ 44 ^4°H, 4?1 444^ 4*14^: S2l447)l °H4 A 1 
4*11 50%^4 °14 £44^r i4^1 4*1; 47] ^144 4*1^1 i4^-l 44°H 0.5-2.0-1-51 444#; ^ 4 



3 of 18 



4344 420034)031061 

3 343 433 343 xfl«fl 0.0001-0.143 ^4 43-&i44^ 43 24t-s <^1^^. 334 43 

44. 

333, Aj- 7 ] o|l^Al E^6>^I^ o|lS-A] ^1 50%44 01-** S^l-i, 3#S «fl^4, fl] ^ 

sflfe A 3^334334 ejAlsMsS-^^cl^HlAl^^iBllas. ol-oj^l 44 o]^ 3 ^44^ ^ 

6 J 4 $14. 

3:4, 43 ;|4 44^ 334*, DBU3, lilu^, 4s4-<§^jsL 3434 ^33 ol Aj-^ it4fe 3 
°4 4 $14. 

5=444 4^3 3^4 ^Aj j xfl^-Aj HV^O] pfl-f ^4^ 44444 ^-SH 444 3 

43 4444 ^fcs 4^Hr 43 3^ 4^* 3443, 4^44 44 ^43^ 3433^43 ^ o. 
44^ 434* 44^ 7>43 34 433 4£(^44a 4£, *,£4 45)4 0^°114 80^43 334^ 43 
344 43443 44 Jl44 34 fe oj ^ ^.g. ^ 4^ 44^ 534^ 33 7}^f 

43, 43 4a>44 S3jI #444 if^- 0 -*^ ifl£^l 343 ^4?§ ^ iAl-s. ^ o|4^ 

4s3 ^44 ^4 ^4 43 44443 331 3^443 34^3 4 4#4 444^3 434 
^1 4-8- aHs jl 4334 4iL 4 4 $1^3, 43 334 43 4434 4 35L4 3^443 jl 4443 34 
* 4444 43 71^44. 3 34 4443 A44^ 33 7l#4| 333-^ 4 #443 ^4 ^Fl 444 t££ 4 s ! 
44344. 

4 433 343 43 53*4 4433 ji44 ^3#344 3:£34433^(TGIC) 44 ?-44^- ^4 4 

3, All-.S34.3434* 4£^1, 4^4 3^3^ A 3 #3 3 43 3^-, SjA>sl-OlcS.^#4^^-5lAlia6)l^S.<i| 

44 stfe ^ 44 343 4444 i44^ 43 44344. 

334, TGlC-t 4433 3L4-oi7l q&<% 4 & ojjaj- ^ s ^ *. -^4 «jj^oi ^Efl^i 
A}-g-5lfe 4*1 7}^-44. 214, TGIC* 50% ol4 Al-g-^AS 4 44 431* '114 4 #4^(solderin 

g) a1 4^4 6 1 i-f 444 4^1 541-4 ^4 4 $i4. 

471 i^-4 ^^1 2-^1-4 444# Hife ti4s444°l °114-4 44°11 4«fl 0.5~2.o#^l ^4^^ 5fl 
7 J4 4 n fl7> i4Al 44°11 tfl«fl O.OOOl-O.H-^l ^^(c-l^- §V4^ 0.0005-0.05*3 Hi £3.) *4^l 

ol 4^ ^°J°1 44344. 

°114a1 43 54 #°ll 443^ ^4 4^(1 5^5^ <§, % v a.^, dbu •g, oH4#<>i ^-44 
S4434, om 4 44 °143 *4#4 i44^ 5}°1 4434^, °1» 4°14 44fe «114 ^4AS5L °fl 
43 434 444*43 444 4 44. 

£4, 4 4^3 i43 43 2443 34 43fe- ^44 343 ^4fe ^34 33^ 34 4 43^s 4 
3, 34 3 £4444 44344 3433, 3434 433 434 434 ^43 4*fl 4^ 4 43 444( 
444)3 S4434 3443 4443 331- £ 44 44 ^4^s 3434 4 $14. -2-44^ 4£($, £ 3 
0£34 80^71 44343, 434 44 ^^^34 4«fl 443 43 ^^-4 334AS.3 «3 44 
3: 4A144 44AS3 444 43443 44^44 f^7M4 4 44 ^4 ^134, «3 4^ z>5L# ^ 

34 4 Sla. iL44^ 4£1- H3 4^s«l 43 3434 4443 4 4 $14. 

4 433 444 4343 343fe C, H, N, O, S 43 441- 434A5L 43, 500~300nm3 44 4443 
4443, 343^s i43 4343 4433 34 4443, 4343 3434 4443 444 33^ 434 

3 343 44a>4 3^4^^ 4 4443 34 344 344 444 4 $13 44^ 44£* 34 
43 7Hr4^, ^3 44 ^4 ^4 3333 443 7^43 44 

4 4334-^ 43#3 3444(34 3.0-6.0)4 ^3 343 343 44(34 0.9-2.2) 43#3 34#4 

4 4443 444i, =l 4 4343 34444 <344«-(<34)3 3um~50umS 444 4i« 7M^ 44 

3 3^4iS 4^4 44. 4 434 334 4343 34*44 343 4343 34^43 *43 344, 4 
343 344444 A>-g-4^ ^^1 ^6\] ^i7> 3X14 43 3 44 434 34444. ^3 44, 343-b 
444 43 33 ^3 4^43 33 4 44 £43 444 4 $13., SL4 3433 4444 4i3 33 433 
^3 444 334 4 $14. 
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YAG(4^#- 444 ^-71-4)4, 44 4 (activator)^ 4-#(Ce)4 44 #4 ^S4 

3](4, YAG:Ce)7> #4 Al-g-^jz. $[q. £ #^<>|]4^ 44#4 ^ 4#4(YAG:Ce+ Ar)°fl 444 44#4 ^4# 
?34 ?tt^-^ 44444 44^4 *W 4, 44 4#4 «fl*« #444^4 444 7|-9€ ^44 4514 4 
4. 

4 4M4 4~8-*H=- 441-711 ^4314 ^4^4 3-18111114 444 3W 4^3451, olofl 44 ^S.#ol 

4444, 314514 44 ^ 4 v 7ls q. ^^.g. 7 V4 44 1- ^444 734 4 4*344 44 

44 444 451 4 51^444^ 44 ^§444 4434 43^44 444 4 5^4, 3. 14 4 «444 44 
4 4i7f #4 ^3444 4444. ^4 ^44 4£44, 4444, 4444 44 444 444 «44 44 # 
31444 444 <94 4 44. 

44#4 ^444 44#4 ^ 444 44 ^ 444fe i:o 44 iao4 44 44 sfe 44344, 44 

4 44 444 44 44 44 31=711 6LS*1 4^44 ^^1- JlflSiq 444 444 44 £ 

4# 44 4 

a. g-ig o) o^a} 44 3^8 E^o^l 4444 50% 44 44 3L44^ 444 444, ^7] 444 

444 444 444 44 0.5-2.0 #4 444#4 0.0001-0.1 14 ^34 44« 5L44fe 34 44. 

£ 4^4 444 44 ^414 44 34 ^Ml, 50% 444 S4444 444 444 4441-44 

4 ^S7l ^444, 1 8 0°C444 fe4 4444 451«- 7>44 Sl^r 444 $3. SIA^, 
444 44 3 31 *c|'S(250T:) 4451 4 44^4 4444 4444 4144 444 jz. 4514 4**1-44 ^1 

#21 AS 7^4 4 ^4. ola^sV ^ ofl ^.A] ^1 iAj^ofl^ ^A]-^ > 5^*1 ^5>te| A>-g-t ^£ Si 4. 

£ 2^ ^ * -S^H* 44vE4. ^^ft ^ ^4fe ^l^-(io) xfl«| f^^^^l -¥-711-71] <g^-( 

9)1-01 fSS 315711 fir^o^ Tj^- 1- ^ S1t4. 6\q$. 2 # ^lS-^l o g44 ^ 

-S-^l ^^1» *^-*H 4-8-* -14 ^^^Ife a4 6 14. tyW, #^4 0 1-S.^- 5(5)* ^4 ; 9-(440nni~465nm)i 
a-1 ^^-4fe isj-l-^l 4*4°1 *|2:€ 5!q4. 

s 3* -@- 4^- 7l#^ s-^tl ^4^1 q* ^^1 °j7>q ^ w jl4» 44^4. 

^q ^lfe 4^ ^ ^4 3i>a-4 ^^1 *«4^ ^4°H, 3i^l ^4(12)** 
^4(10) iII^ai s 34 4^4. 444 ¥-711-^1 ^4 "34(9)1-* ^4 ^1 314^1 ^4 ^4(12)14 

44^1 si a, ji4 ^1 °d 4(12)1^11 4*1 71 4 4^^ 44°1 fJit ^44 ^<H^7fl 44. 

£4fe^t^5l 4# 4^Hl^i, -^1^4 ^4 #°1 ^4^^ 444* 4^4 4^4 4^H11- 4444. £ 4 
41 i^-5aa 4s($)4, 444(2)4 4°H(4) ^ 4°14 7]5l(d)4 iAisio] a. ^4 aj^ ^^H, 

47]!-^ ^4^11 <34§(9)<>1 444(10) ^} #31^ &4s]ol &4. 

51 74 4 44#4 ^4^14 47l#7il ^441- *44 *§4^ 44°ll ^14 ^<H4fe 44 i4 444 
q ^^314 4444. si 5<flAl 44^ 4«fl 4*^1 ^4°im 44 44°1 ^4 ^l^^l 5a$S*-4, 4 4^4 ^ 
44 ^4°im 4 45] ^4 ^^(a, b ^ c)# ^4 4 $14 4 44 44^1 44?ife «M4 ^4 4 §1^4, 44 
^40] 44-i 7^44 4 44. ^4 44^, 445iq ^4 s:45i £<>144. 

51 114 4 4^^ 4^ 44<^1 ^4 44 ^4 4^ ^4 4 i# 4444. 

44 4714(1)4 44 4°li4(7)» 1443KS10), 444°!^ 5(5)4 44 «M^4(7) 4°11 4443i(S2 
0), 4h 4 C) H(4)1- ^4 4^1^4(7)4 444<>liL±= ^(5)4 4^ ^ 444^ 444-°-! 44a] 
^444. 

44^r Its 444?11 ^444(9)4 °J144 441:711 ^41-44 *444(S100). 444 ^4 #^4 444 
fe4 44#^1 ^4^11(44 3.0-6.0)4 444 44(44 0.9-2.2) 444 ^444s 4444 4^4, 44 44 
44 ^44^(9)4 44 44 444 X4444 44 4444 4444- 44 4 444 444 ^441- ^44 
s 44431, 4^ 4444 4444 5444 4444. 

^4#14 444 fe4 444 ^§414(4 4 3.0-6.0)4 444 44(44 0.9-2.2) 444 ^4#^s 44 

S44. 444 ^41-44 YAG:Ce+Ar 4^1: 7>44, 31 ^7l- 44(^)4 3um - 50um4 ^4 444, 31 ^4 
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344 3um ~ 18um4 4H 3^ 4S(mono-size-distribution)l- 4^r W44 4445*^-, 441 ^44^ 4 

44*H 44 ^ 4441- 444SS4. 

441 ^§44^ 41 14, S4^(2-44444)444(III){Tris(2- P henyl P yridine)iridim(in)}, ^l^f-(IIl) 
4^(2-(2'-fe444)4444£-N, C 3 ' )(44444£44H){IridiumaiI)bis(2-(2'-benzothienyl) pyridinato 
-N,C 3 ' ) (acetylacetonate)}, Be)i(3-il-l-^l^-4-H^^ll-oHl-5-^^#^)^ al-sl(III){Tris(3-meth 
yl-l-phenyl-4-trimethyl-acetyl-5-pyrazoline)terblum(III)} 44 444^4 4^ nj-^ Aja]^ o_S 44 

4 4 $14. 

41-71 44444 444 441 W44 44 tf4°llH 344 44 4444 4*4 4 ^4 4 

44 530~570nm 4 34« 7>44, 441 ^4*114 44^ 540~640nm 44 344 4*44 M 

£ 5^r £ 14 444 44 444 4414 4444^ 34 YAG(Ce)4 4413] ^§ 441 4444 4^4 
tiflxn ig-^- ^j-o] 4^444 cgcdo] 4a(a)4 ^44 44 334 43(b)4 4 444 4H7> e 

444. 

4 44444^ 450nm~470nm4 444 444 4^ 4414 4443-$-^ 34 YAG:Ce+ Ar 4^ 
4 5fe 4414 ^44, ne]jl 580~640nm4 44 4H(peak)l 4^ 4414 4j4 ^§4144 €444 44 

44 44434. 

444 44 4^4 44 44 ^44 34, £ 74 i««J=| 4 ^ ^a\ t 444 44 <^<q 4 

H(a), 44 334 4H(b) # 444 44 334 43(c)4 £4 ^444, ^ 54 44 444 £44 44 

4 4444 5141 AS4 445L7> 444^1 ^4°1 *44&4. & 44444^: 441^g414(YAG:Ce+Ar)4 

441 44 ^§414(C,h,n,0,S €4 1414 4444 4444 4^)4 444 344, 343* 1:0.53. 4$ 
jl, 441 W144 441 ^§4134 €4471 4 444 S443» 44 S34 ^44 41 4 4444 4 
7145514. 

441 ^444 4711- 44 €44 444 ^14 €4471 44 4444a, ^4 44 $£4- £4 

4^1 MH144 ^444 4433 4344-1- 3*114 ^ 4^-4, 44 4 444 4^7}- #4 ^ ^4^* 34 ^ 
4t11 4 £4. 

3L4 44 44s^, 14 44 4*HH4 44 4^(4* 4^ l00mmHgi4 104), 44 7>4/44 €4 
4^ fAS ^£ 44 °1 ^^4(SH0)4i, 47l ^4 1-4 °1 1:44^ Sl^, ^44 ai4°l 4^4^ 444 4# 

45 5L^(dotting)44 4^°ll 44, ^°d44(S40). 

4 44°H4 444 44 A J 4^1^ 50% 44 °14°1 Ha)g^A|4 o]iX|o>^oiE(TGIC)s ^14^4 ^14 
4 444, ^144 444 0.5-2.044 444#4 ^44 ^44«1l( 0 1144 44°fl ifl4 0.0001-0.1, 44^4>ll^ 
0.0005-0.054)4 €44 4 0 -!l o H, 44 44^ 44°)1 444 4711: «§4*11 4 441 -<i4^4 €4^4 41 
4 444 4°J4 4 711 7^444. 

4*4 44 44^ 44fe ^4 4 444 a^, 400~700nm 44^ 34 4444 ^4 4444 ^4 
144 444 44 444 44 3. Ms 444 434 4 $14. at 44 444^7} I80°c444ss, 44^ 
44 £ 444 44 fl5Ll 44 4 4 44. 

44 44 44 444 444 444 44 ^414 ^4 44 444 44 44. 

4 44444 444 444 44^ H4444 444 44(TGic)7f °)144 44 44 50%44, 443 
44^r 70% 44 444 444^- Sl^i, 4^4 4^4fe a 4#34444^-, 4#s 4444441 4^4, 44 
S3 44444, 4444HS^444#3444^1s 44 44 ^ 24 444 4444 7f44 4 44. 

44 444 4441 afe 471=4444 0.5-2.044 44s., 44444^ 0.8-1.314 44s €444. 

^4 44^-b Siiir 3, 3, dbu 3, 444*44 444 4 44. 44 44^ 444 444 44 
0.0001-0.114 44s, 44444^ 0.0005-0.0514 44s€44-b 44 #4. 

44 444 44^ 441 3 441^44 €444 ^44s €444 44 4144 5^(dottin g )44. €4 
4 444^ 444 44: 441/441^44 = 20:1s 4^4 
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4^, 444 44 4*44 ^444(S50)4 4*844, =L<% 444 ^ 44(S50)4 4«i4£* ^ 

4^ $14. 4444 ^444(S50)4 tsa 44fe 7)14 444s a4* 444^ 44 4^444(S6 

o), <>i 44* 4444 4* 444. 44 ^4 ^iis 4, ofliAi ^^7} #4 444 ^4* 44(§t®)4^44. 
4444 ^44^ -fi-^m *44^ 444 4*444 ^444 3144414 ^ 444s 444^4 s 

441 *41. 44 4fe t4 44^44 444^ ** 7i| 44 3L^ 44* <a^4 4 444* 
4 ji 4 £4 44 4,4 ^ »|3j-<si 45)^44. 

oh^-a] 4^ ^4?> 44*1 #4 4 314 4441* 4444 444 S4* 4^4^4(S60), 444 £44 
444 4 7114 4414* 4444 444 4*44 iL«*4 *4s)^ 444^4 i4 3Ul*, 5L$\s.4\ 4 
4^4 444 71444. 

i I2fe 471 444 4 ^44t11(S50)414, i 44 4* A4€^7> ^44£* 4^ 44 4 444 ^4 44 

4 444^r JL*5l44. 

44, 44 Hll(S40)4" #4 4, 24 4^- ^44144 44 ^(41* #4 50mmHg4l4 54 + 10mmHg414 

5©±s 444 14 44 ^414 4444 &* 44 4 is 4444CS51). 4^4 4*1 44 4^, ifljjufl s 
444 44 4s^4 4^ ifls uii#4 4ei17> 44. 31 44, 4^ ^41^ 44444 4H4 ^414 ^44 
4 €4 4J441* #4 304 ¥4 444 905144 44, 4^ 90S_4 4 10$ 44 44 )s. 71144 471-444 
51 jl4 -8-«fl4^AS4(S52), 14 SL^^&m ^444- ^ 44, 4:44 444 4SL5L 7><l(4l* §<H, 

304 44 44*1 1505144 44, 4T 15051414 144*4 44)44 44 444(4*^(9)) 4^(3) 54 41 
#4-gRr 3.4 #4* 4-4144(S53), 24 3.44^(2)* 4444. 44 £4 ^§44 .2.44^4 45K<$0tt 14, 2 
4 44 4514 44 44, 4^4144 44/^4 444 ^£ *4 44 S ^3 *M 44 ^44 44 

4 444* ^l<>lt^ 0 ~ 80s «14 ifl<*M tiH7> 7>444. 

14 4.4^1^ ^ 47H(S52)i4^, ^'S e4^1 314 'g^m^ t^I 444^1 ^ ^4# C >1 44 
^1, °14 44* ^444 ^ < 37}ofl 444 34^ x _ y> z >j 44AS 44^ ^14°1 

7>4«-7il 714* 4 Sife 44°fl, ^4 ^ ^r4^ 4*°1 ^il^7l nfl-B-ofl 714* *r $1^ 

« ^717]- <^7l nfl^tl *F-144. 

£th °14 44 4°1, ^ 4^^i 4^) s^#* 71-44^ ^4, 4.4^^ 4444 53*1 7>444^ 
a 4€- £4« --r o}^ ^ 4^4 ^ 2 ^ 5B4 4*14 314 «M<* ^^4^ 7i 

S7> ^71431, 4*1 314 =^4^ °tl44i ^7fl4fe ^4(voidH 44^°1 S14 7li7> 314 4^14^414 
^71431, 314 4 ^4 4*H1 44^°1 Sl4 ^44 ^4(^4^1)4 ^44^°il4 7i^«H 4«^» 44^ 44 

o] 4a£) 4^7}- ^o^47l T^-S-ol ^ «fl^^4. 

^1444^- A, B, C 4 D4 ^1 7M 4^ 44^1 ^44°1, 4* 4^ *14 3i4 314 4^ 4^ 4 4* 
7}4 4^ 4^4SJ4. 47l Ml 4*1 4* ^g«4, 4*4 44 4^4 ^-4i-?fl ^ 4^71 4711-711 
^447} *44 ^4^1« 44431, 4 4^^ o\]^x\ 4^ s^f-^ 444 ^4(A)4, 4 4^4 i44 
44 ^4*4 444^1 471*711 ^4444 444 ^4(B)4, H4 4^44 4*ls 4^14^ ^1^4 ^4(C)4, 
4al^ 7fl^4 ^ ifl*14 ^4(D)« 44 4444. 

Ji 8* 4* 4^ 44 4 4 7l4°fl 44 4i^ 44* 4444. 4^ 4^-4 4?1 a, b, c, d ^14 44 
50?m 47H «144 53A5L 444^ 4^ 4^4 4^41 444*! 20^1al 4^H^ 44^ 7 14 
431, 4^* 44 255L* 44444 10004444 7}4 4^4^* 4«4^4. 

4 44^1 Hls4 44 44AS_ir CLE. 4^7)1^1 x, y(4 4S 4AS4 444* ^1^4 4 Xlfe 44*1)44 
44 4, 4 44 444°1 ^44# «1h ^7} 4S4. £ 541 444 44 44 A, B 444 *J4 3,7] 44 ^141 1 
00044 4^ °144 A J14 444°1 C, D 443 AJ 14 44?1 5%4 444* ii^4. 

44 4441 444, 4444^ 4*4 ^4 444 4* 444 4 44 4* 444^ 44414, 

*)14 A, Bfe n 4444 i^fcs "^44^31, 4.44^ 4-£^ 30£~45£* 44-31 $144, 44 4*4 44 
4444 4 44 44 4471 ^14 C, D41 4*11 24 44 ^ 4^4 44* 43i 44. 

it, 444 444 44 4444^ ^414 4#4 44 444 444 A 44 4 ^44*4 44* o a^4 
4i4 444 7>4^-4 4^ C H, 44 44* 44 41444^^ 4444-^ 444 4*4 44414* 444 
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A] 44. 4^1 7l£3 44^*13 ^^1^^7)51 ^17] ^ ^4<>1 Ai^-oi ^m^X] 43-4t)1 €4. 
zib)4 4>7l ^£ A, B3 *J4^ 4«141*1 iJif^ 44^*1 4 444*4t')1# 34:44^3 *j44« 4 

i4 4 ^31*] 4*J 7fl4 _9_14 44 -*7l 4aHH4 A]~g-^ o)]S.Al T^fe Aj-^ TGIC1 f-^^AS 

§H ^ 4343 4517} -fern «43 444* ^i^fA^ 44 444 ?I34 4 $M4. 

7)1^ C3 7g 4 1 fi44(C.I.E 4a x, y 43 3.7H3 ^7]-4ir 44)3 44431, *)lf- D3 7j ^44 
(C.I.E 4a x, y &3 2-7ltflnl 4^4-b «4)3 4444. 43 AW D^r 43^ 71113 43 4*11 *34 
33, 43 ;§4443 444 34^ 4Mf ifl ^7l#7i] %**nm 43 4 ^3 3 3 7} 434^4 4^4^ 4 
*<H3 ^i 1a^3 ^^as 4333, ^=-3 43 43* ^^7> 344^ 44°] 444 34 44*1 444 
tfl344. 

£t, 34^4 44* 3*113, A, B, C, D 34 207111- i7l 434 434 4, 3*S4(reflow) ^33 4 
511 43 30^ 44 343 43 €4 4^444. ^3 434 43 £ S 34S 44 434S5U, 333 

34 4 i£444 43 3^4534. 47l 7-114 A, B3 ^4 4 433 43 2i3#4 3443 4 
3434517}- ±£514 7K4455M 43 3^ 44*11 fl£ S 343 £44 4^ &»4. 443, c * D 

3 343^ 33 443 351 ?i 34 3.47} 5*3 s. 43 4$ 4- 

7114 A B<^1 344 ^43433 ^4, °-z\#o]^ 7 } S3 3^3, 343 13 $n 43^343 ^ 
7} 33 tiii3, 43 2-34 3 4714 3 4714 34433 33^47} £3 3^3 313 3^<>il3 3. 4s|_El 
434 4 $i&4. 314, 31^4433(33 9051, lOmA, 50034)2] 44£ 434 44 344 S-3^44. 

s. 9^ 3i4 3i4 a]^ ;foi 4 ai^<^i tfl4#^^ Afl7l ^4#4 £^144. 4#4 A, b, C, d ^14 44 507H1 
#7]*\ iH^l H l*4 ^asl 4t4 <a ] 4^^1^4 7l^i 444^ l5mA2l 441 7>4SU, 
4^14 -9^ 605151 ^ 90% 4511 471444, 500^4^4 4^ ^1^4 ^]^4^4. ^1^ 44^ 4^1 7l* 4 
^4<^ wis 3|7> 4S4. 51 9«H 44>€ 44 £4 ^4^a ^Bfls] ^444 ^14 ^4 1^44^ ^f-(^i^ c) 
^ 44, at7l 4^71 tfl«l 500^14^ 45%^! ^7] 4^7>^3=ia4. 

^ 14, 0 lal4 4^71 4ife ^44°1-S-^ ^ 14444 ^tl ^1 ^1 ^fl ^ ^-44014-] ^yd) 
441- ^ d l 44^s 4?1* ^5is 4*1-711 ^^5)<H 351 4^1 4^:4^71 i^AS «fl^44. H14, D^l 
4^1 0 1 4^34^4 ^1# C4 447MS. 1 4#°1 €4471 44*1^ ^3 1444 

^1 4i ^34 &jz, s7] tfl«i 4^71 4^44 12% ^51^4. 

^ 4^ A 2l ^4^ 3L4 314 44*14^ 4^-] 4^ 4i7i£ sfl^44 xfl^l ^44°14^ 4^1 

01 ^44 4#^fe 44 s]4s^ 44^17}^ 44 6 1 ^°14 1444^1 444^] g&4. 44^1 

41 ^1^14 i7lte«l 4^|7l ^ 47H 4^ ^4^ 443*1 &44 

51 10^4^ ^ y\4f ^ Al« ^]7l «i444 4 ^14i Xfl^fl £Al^4. Aj-^^- 

A, B, C, DTflf - 507fll 47] ^ 4^°1 «144 ^ «s 4^4^ 4^71^-g- xlni ^^S- 444°1 30mASl 4?rl 
47V4S^, 4^4 25511 471447-1 500a14^4 44 4^7^^- Ai^5lS4. 

51 ioi 444 44 44 *J4fc 4444 ^ °^4 l^^^i c) 4 451^11^ 

4^ 471 7)if-(^i#D)3 7|-f ^71 4^71 tflal 500A14 4, 44 31%, n%3 4^171 4^7} ^45144. ^ 4 
4, °14 444°U5i ^ ^ 4^4713 4444°1 4^3^ 4^ 4 ^^44°1 4^4^71 *H&<ls, 4444. 

4 4^3 4*1 i£^#4 d l-8-«H 7112:4 ^1# A ^ Till- B3 ^4, 444°R^ ^A5L43 443^ 14 3 
4s 417171^ Jl47> ^-^4 1444°1 444*1 ^431, 27l t^hi ^4^ 7%^>l^i 

444S4. 

a4, 42^ 7114 AqlASir 47l Till A, B3 4^ 444^1 5L5i ^^ai ^4«fl4 4 ^44 4 

4 44 A J 4*1 43 71 e] 7} m C, Di wl«fl 2«H 01^1- g- 7l nfl^oi] ^^1^4 A.5L71 4714711 4^ 471 44 714 

4^ 7l^ollAl Jl Ajsjris o_^ m + ^OJ^ 3|7>44. 

314, 44 4^4 4°1 3i44 °J!4 6 ] 4^4^ 4*11 a>^-4^ t|4, ^4^ <g47l 4*1 4°H 37 = 711 Jfsm 
4 §l3i, noil 44 4*11 4*1 ^Hl 4^} 3i# 444 ^-44 7>45i4 4^-S«l 444 2:^4 fe<34 f^H, 44 
•^3 14 44 4*14 4 §I4°1 443^4. 3 3 4, a4^r d J]4 4*1 4°ll 443^ 91^ 314 ^x] 33. 
4*^13 01 ^^^1 014^ 7,^1^ «^ ^^j^H ^4^)1 1*1-71- J14 444 4^s *J4« 4 SI514 4 
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71 m^o|4. 

S. 13a 4 13bfe iA]^ ^o)l -g-g-s^ a. 4^ o] ^ 4a ^A]o)]s.^ 6^1^.4. £ 13 a «=fl 444 44 

44 S4 14 ^l 4°l 444°l-2-S ^ AiM^l 44 ^ttflS. 444^ LED4 4^1 4-E, 44 4^ 47l 

# ^§4^1 4 ^#3) 4?1# W^l ^44 ^4 444<>1 £o] T^S^ fl^ 7^^ 4^ 

$ a. ^ <>1 -^4 #3 ^ s^s-^ aifls 3l44t11 £4- 

3L*1 5L 13bi 444 44 4°1 47141 44 ^31 els^-ofl 444< 5 l-£-^ ^4 ^4^7} 

444 4*11 444^r ft^f ^44 3^-«H 4^4^, ^4 -g^S} « 7l# 6BA^ o. 7ll . ^^ 7 > 

^44 44^1 ^4 2:4#4 444^ 444 4°1 *fl5^M 44 7j-f "34 444 4 4^4 44 4^ S 4^1: 

* ^LtflS ±447)1 44. 

3E. 14fe 4^1 4444 * ^3 LED i 44^ 4 ^41 4444. 01^4 4i 344 ^€^1^ 

4 Sf-HS 44^1 ^4 444^ 3-f °H wl«H 44?1 67H71- 4-3-47)1 44. ©I ^4°HE, 

4 3£*H 44 4^5] ^7l# *|44 ^ -B-711- ^4314 ^40} ^4 2-^^ A}-g-7sH 444 

§">1 ^2sH si- 3-f , 444 44 4^ 44 4^ £ 4^*4 ^ltflS. S44t)1 €4. 

H 15fe #tfl£ ^ofl ^zj-E)ir ^ A}-g-£|ir 44 i4^1 4 ofl§ 4444. ^3]^- ^ 4 

44 44 £*R=- HEf ^7M ? ]7l s}] 4^s] 444 0 li>-^ 3H# #<H a, b, C, D)4 h ifl^MI 444>ll 4 
4. ^4 ^4°llE, 44 4^4 a|-S-«M ^€ -^7l# ^ ^-711- W^l- ^S 1^^$) 

4 4-g-«H ^« #°1 ^l^sH 5J,fe 3 ^ ^4 $ ntfl^ £t*>?ll 

ifli4 ^el7>4 ^^01 7 >^^ #^oi4. nelss, a. * ^aHHI ^5)01 
4fe ^^4^ ^^^^ ^J- 44 ^ °1 J^«|^^fl4 5^13- ^^l^o> $4. 

^ ^0,1 ^ ^ 4^- Tfl^SM £.4 4i4» 

a*, ^ofl ^1^4^ ^ 711^4^ ^4 S-g-* ^ siTll 

^^1 44 if^ ^£4 4^ »i4 ^4* ^ S24. 

44714, * 4^°11 i£°14 4^14^1 a]^ 4 ^4 ^4 44^: 7^4^, ^44, ifl#^, 
44^, Ml 44 4^1 JHi e l 4^4 44 ^# S 444 44 i4* ^1^4 4 $14 
d 447H, oiei^ ^ i^fe AB451 AVi7l ti^i 44f-°l 4*1 44 ^4 ^34i ^44 * 

4^4 ^11* 4711- 4^°1 444°!^ ^4 4^ 44^11 4^1 44 fAS ^ o\^v + 4^ ^4^ ^ 
444. 

^441 

47H ^44 4471) 21 444 ^44^ ^4 4-4^-; 

44 ol-Al-51 m-^-401^ ^; 

471 ^4 4444 471 444^1^ ^4 47l^A^ ^#4fe 4- 4°H; 4 
471 444°Us m 444^ 4444 4441- 5.44^, 

47l 444-^ 444^ ji4^ 4711711 ^4^14 47114 ^4471 44^*1 ^ 44-^1 445)^1 Sife 
44 44^1. 

^44 2 

4i4i 4°14, 
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#7l #7fl $ 3£ 3~50um ^ i*>. 

^7) 7l#7ll ^§#*ife H 3 18um a, £<3 S-iS ?Hr f^S 

-9-71 ^7i#7^i ^^fe ?i^zh 4*m n m n^m $ t# i*K 

#7l -a- 71 #711 W^lfe 530~650nm $$13 sf-^g- ^ «o v **m 33 £ 

^71^ 4^711^1 ^7f# £^ a^l«gofl a] #3 ^^o] o_ H -a^-(moijnO*te £31; 

<$#<H #7(1 ^#314 <a|^ f r 7l#7il 

#7l £^ ^1 ^tsfe 

#7] £^-3 t*1« #7l #Jf4oi^H ^-i- ^s|~ir ^Tll; g 

#7l ^J^^fe if^Hr ^> ^IdE:'^. 

o\&n i^l ^1# 50%^^= ol-S- £t*>fe t*1; 

#71 oil^Al ^}9\ ofl^Al tg-^ofl xfl«fl 0 5 _2.0#^ #^#; ^ 

#71 ofl^l ^]sl afl^Al rfl^| 0.0001~0.1#s] ^^-^lll- i%>*Hr ^1 a^l-. 

3^8 

^I7#i <Wi, 

-#7] ofl^Al ^1^ Eeloj-^lTll ofl^Al ^ 50%^^ °1## ^#3. «!4 °1]^H, Hl>lB(l^- A 

t^bM^^S, S!A}o}olHS^l:-y;rl#5lAl«o)l^)5S. °]ifo^ ^q- ol^ n) 5.«VS>i. ^ ^x] 

10 

71 ^t|-oli= # 71 3 ^4*fe ^ ^1<^ ^401 0.t, ^foih] ^1^* i 

#71 
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■$7] ^12] oH^Al ^-^1 tfl^U 0.5-2.01-^ ^HM* S 

^-71 ofl^A] dfl^Ai tg-^ofl tfltfl o.oooi-o.i^ ^^-#^1: «M s^i-s. 6]^<H^l ^ v i 

11 

12 



5-^1 
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£^3 
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£^5 





Wavelength [ nml 
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5 

£ 

S 




Wavelength I nm J 



0.3300 

0.3250 

0,3200 

">< 0.3150 
! 

j-M 0.3100 

O 0.3050 

TJ 

<f 0.2950 



0.3000 



0.2900 
0.2850 
0.2800 



ms^v Al^^^HgSK lcc=20mA, Ta=25£, 1000A|?|) 




CLE x_^:7| 



CLE x_500A|# 



C.LE x_1000 



14 of 18 




15 of 18 



13 in oil 3^ mioi^^a^if 






3^ U||0|a« ^io|| 














4=XI Ei (dotting) 









S10 



S20 



S30 



^31 SI 








1 








4=n as^asi^a 



S100 



S40 



S50 



S1 1 0 



3ii a « a as ss *ia 



- n S60 



£.£12 








S51 i 

^ : 




aef Dl All 4=5 %W 






S52 ! 

" 1 




iS SE£ :nssi-a 

4 s XI g?f¥ §8H 






S53 : 

/V ; 




iS SES 31-HSfOI 














££l3a 







S50 









— 1 






/ 
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£^13b 
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A, B, C, D: Blue LED 
E: Zener Diode 
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